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CHAPTER I 
lliTRODUCTION 
CHAPTER I 
INTRODUCTION 
N TORE OF THE PROBLEM 
Physical education plays an important part in hieh schools. 
For this reason, precautionary measures should be taken to pro-
tect the participants from fungus infections which take their 
toll year after year. Despite the frequency of these infec-
tions, one finds that many schools have yet to introduce any 
preventative measures. 
Athlete's foot is an infection, usually of the feet and 
toes, caused by a kind of fUngus, or tiny form of plant life. 
The fungi gr~1 best in dark, moist environments, such as often 
exist around swimming pools, shower rooms, and locl(er rooms. 
As soon as they come into contact with the skin, they attach 
themselves and begin to spread. First, itching occurs, usually 
between the toes; then blisters form and rupture, releasing a 
watery fluid; and finally, the skin cracks open, leaving the 
raw flesh exposed. When the infection reaches the latter stage, 
the wearing of shoes becomes difficult, and walking painful. 
Sometimes the condition is hard to correct; a person who notes 
early possible symptoms should seek the advice of a physician 
in an effort to control the infection, if it happens to have 
started. 
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The control of' this disease has proven to be a definite 
problem in schools having a physical education program. 
Although the problem has been handled very wisely by many 
schools, it is very evident that others have railed to do any-
thing about it. As a result, the situation gets out of hand 
and reaches epidemic proportions. 
The danger of' this disease should be the concern of the 
community as well as the school. Public health authorities 
state that, to the trained observer, evidence of' infection is 
visible on over half' the American public . This estimate is 
substantiated by the records of medical examinations for induc-
tion into the armed f'orces or for admission to colleges and 
universities.11 
In order to solve the problem of' athlete's foot, schools 
should have a thorough kn.ov1ledge of what fungi are, and the 
conditions under which they grow. With this knowledge availa-
ble, the problem of' control will be greatly simplified. 
Every person who frequents swimming pools, shower rooms, 
locker rooms, and other sbnilar places should take special pre-
cautions to avoid infection. In walking over wet floors, as to 
and :rrom showers, he should wear wooden clogs or rubber 
slippers . After he f'inishes a bath or swim, he should use 
1J H. j. Howard, J. A.M. 88: 1669 (May 21, 1927). 
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precaution in drying his feet thoroughly between the toes. He 
should use his own towel, slippers, and the like, and never 
exchange articles with another person. These are rigid require-
ment s, but they may save months of itching discomfort. 
Mo s t authorities are becoming increasingly aware of the 
incidence of re-infection, and of late, the literature is em-
phasizing more definite action in preventing the possibility of 
recurrence. 
The f amily bathtub is said to be a fertile source of the 
infection, yet there is not consistent evidence ava ilable that 
all members of a household acquire the disease if one or more 
are afflicted. Among members of a household who live sedentary 
lives, the f amily bathtub seems to have nothing to do wit h the 
manifestation of the fungus in those other members whose hist ory 
is negative regarding public association where footwear is 
removed to participate in sports activities . The busy housewife 
may be t he only member of the family who does not indulge in 
outdoor sports, not even surf bathing , yet may come down with a 
case of ringworm, while curiously enough the other members may 
indulge in thes e activities to their hearts' content without 
manifestation of the active phases of the fungi. Etiological 
f actors largely l ie el sewhere for this group, except in those 
cases where public exposure acts as a trigger factor due to 
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local irritat ion or a sensitized skin.~ 
The observation of the author--probably paralleled by some 
of his colleagues--led him to look elsewhere for the underlying 
causative factors of t he common forms of ringworm. The first 
point to bear in mind is that the pathogenic fung i are carried 
by all adults in dormant forms or foci on certa in parts of the 
feet. Then, when trigger factors temporarily lower the resis-
tance of the individual, the disease suddenly flares into an 
active state. This point tempts the writer to remark--with a 
certain amount of reservation--that, due to the uncerta inties 
of the human physical and psychological make-up and ot her per-
sonal propensities not yet fully established in psychosomatic 
medicine, fungus infections are about as difficult to control 
as the common diseases of civilization peculiar t o each new 
genera tion. 
Opinions regarding the contagiousnes s of fungus conditions 
are divided, the tendency now being toward t he belief in an 
endogenous etiology. As shovm by Sulzberger, Baer, and Hecht,l/ 
"this difference of opinion is not a purely academic matter. 
If the attacks of ringworm of the feet are really regularly 
s.l The Journal of the Nat ional Associa tion of Chiropodist s and Podiatrists, (April 1948) Vol. 38 No. 4, p.l8. 
George Morris Piersol, B. S ., M.D. The Cyclopedia of 
Medicine SUrgery and Specialties, Davis Co., Philadelphia. 
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produced by new exposures to rungi, then the prophylactic and 
fUngicidal procedures being exercised by millions of people in 
millions of homes, clubs, and institutions are warranted. If, 
however, as our experience indicates, not exposure to new germs, 
but variation in degree of 'host resistance' is t he determining 
f actor in the production of clinical activity, then the often 
difficult, disagreeable, expensive, and potentially skin-
damaging prophylactic measures being employed and recommended 
are to the greatest degree unnecessary." 
With these observat ions as a basis, the author is led to 
believe that fungi are not contagious among members of a house-
hold or necessarily among those vvhose feet are exposed in pur-
suit of outdoor sports. Furthermore, the argument has been 
advanced r ather hypothetical in its influence that an epidemic 
form of fUngus infection arises sporadically among young people 
at schools, allegedly the result of barefoot negligence in 
connect ion with athletic activity. The fact is omitted regard-
ing an explanation when non-participants during such epidemics. 
Every root survey made in recent years re-emphasizes the 
extremely high incidence and prevalence of athlete's foot in 
children and adults.~ The solution to this problem obviously 
will be round in improving methods for the prevention of 
Ji/ Hugh J. O'Rourke, D.S.C., Dist rict President of the 
Massachusetts Association of Chiropodists. 
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athlete's foot and in the development and maintenance of school 
and community health programs for the benefit of all. 
School administrators, local chiropody societies, school 
physicians, public health officers, educators, Parent-Teachers' 
ssociations, or any other group may assume the lead in insti-
tuting a health program for the prevention of athlete's foot. 
Therefore, in order to combat this common disturbance, 
each school, through co-ordinating group activities, should 
assume its responsibility in putting a program into operation 
so as to adequately meet the requirements of this part of the 
health program. 
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CHAPTER II 
REVIEW OF LITERATURE 
r 
CHAPTER II 
DERM.4. TO PHYTOSIS 
Definition 
Dermatophytosis is a collection of dermatoses with ~~o 
features in common, i.e., (1) mycotic causation and (2) super-
ficial morbid effects. Induced by sundry fUngus species and 
pre-eminently intertriginous, it effects many different body 
regions and has a wide range of morbid anatomical expressions.l/ 
History 
Herb~ commonly receives credit for first demonstrating 
the mycotic nature of certain superficial dermatoses; his find-
ings in the hitherto "eczema marginatum" of the groin were 
dated 1860. 
All things considered, however, the credit belongs to 
Sabouraud for establishing dermatophytosis upon a sound basis.2/ 
Although antedated by 16 years in the recognition of the disease 
clinically on the feet, and by 50 years in the groin, it was he 
who rescued both of these conditions from comparative oblivion, 
cultured and identified the parasite, and subsequently immortal-
ized himself through his searching investigations. 
17 Frederick Deforest Weidman, M.D., The Cyclopedia of 
Medicine Surgery and Specialties, Davis Co., Philadelphia. 
H. Herba: Virchow: 
3:361, 1860. 
Handbuch der Spec. Path. u. Therap, 
2/ R. Sabouroud, Ibid, 1:289, 1910. 
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Scope and Limitations 
At the outset, it is indicated in the definition that this 
infection is not an etiologic entity. Add to this that the 
lesions induced may be extremely varied, and the realization is 
inevitable that the group of infections indicated under der-
matophytosis is by no means a clear-cut one. There are three 
counts justifying the construction of this group: first and 
foremost, the cause is a fungus. Secondly, the fungi under con-
sideration do not invade tissue deeply as do certain other, much 
more dangerous, fingi. Finally, the prognosis is good.~ 
Importance 
From the standpoint of life and death, dermatophytosis is 
negligible, even in its remotest possibilities. Indeed, it is 
only seldom that this superficial infection attains the blood 
stream, and when it does, it does not induce concrete visceral 
metastases, but, in so far as is known, at the most, only a 
series of rather evanescent and unimportant cutaneous changes 
(der.matophytids). Some of the for.ms of dermatophytosis have 
been known for years, as for instance, the well-known tinea 
circinata of the glabrous skin and tinea cruris. These were 
never of the importance to excite more than passing comment 
y Loc. cit. Weidman 
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until the sudden ruSh of toe cases challenged attention 
( Weidman).j/ The importance of these lies mainly in that they 
are first universal and then nuisances, but extension occas-
ionally takes place to the inguinal lymph nodes (Cleveland 
White)§/ and only too frequently secondary bacterial infections 
give rise to eczematoid dermatoses of the foot, leg, or even 
higher. 
Incidence 
Hulsey and Jordan§/ found that 67 percent of 100 medical 
students at the University of Pennsylvania had more or less 
severs ringwor.m of the toes, and that it was possible to demon-
strate the fungus by culture in 5 per cent of them. The sta-
tistics for the University of California (Legge, Bonar, and 
Templeton)1/ are similar to those of the University of Pennsyl-
vania; of the male students, 78.6 per cent were affected. At 
Cornell University likewise, Gould~ attempted to meet the pro-
blem. 
Op. cit. 90: 499 (February 18) 1928. 
Cleveland J. White, Arch. Der.mat. and Sypg. 18: 271 
(August) 1928. 
s. H. Hulsey, and F. M. Jordan, Am. J. M. Sc. 169: 267 
(February) 1925. 
R. T. Legge, T. Bonar, and H. J. Templeton, J.A.M.A. 93: 
170 (July 20) 1929. 
A. G. Gould, and E. K. Carter, Arch Dermat. and Syph. 
22: 225 (August) 1930. 
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Charles J. White2/ of Boston, reported 150 cases a year in 
his private practice alone, and Ruggles,12/ a seasoned derma-
tologist, regards it as "the most frequent skin disease in 
America ." 
It is significant that the incidence of dermatophytosis 
began to rise during the World War and has been increasing ever 
since, just as scabies notoriously increases after a war. 
White's statistics illustrate this admirably; White was a 
pioneer in dermatophytosis in America and is pre-eminently 
qualified to supply authoritative statistics. He comments com-
fortingly that perhaps nsaturation has been reached during the 
last few years, as it seems as though the susceptible persons 
are now infected.ull/ 
Etiology 
To dispose first of the predisposing causes, there are 
adequate statistics to show that males are much more commonly 
effected than females. Greater cleanliness on the part of the 
latter is held by some to be responsible for this difference 
(White).l2/ The writer believes that men are the more often 
effected because they get around more, i.e., come into a greater 
variety of environment and , therefore, are in a position to 
pick up infection more readily. 
2J Chas. J. White, Op. cit. 15: 387 (April 1927). 
10/ E. w. Ruggles, New York State J. Med. 29:740 (June 15) 1929. 
11/ c. L. Karrenberg, Arch . Dermat. and Syph.l7:1510 (Apr.l929). 
112 
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Age 
Dermatophytosis is pre-eminently a disease of young adult, 
although a case has been reported in a child 9 months old, and 
the writer has seen a number of tineas between 8 and 12 years. 
The following table, from Charles J. White, is illustrative: 
Table I 
Age of Incidence (Charles J. White)12/ 
Age 
18 months 
1st decade 
2nd decade 
3rd decade 
4th decade 
5th decade 
6th decade 
7th decade 
8th decade 
9th decade 
No. Cases 
• • • • • • • • • • • • • • • • • • • • • • • • • • • 2 
• • • • • . • • • • • • • • • . • • • • • • • • • 10 
. . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • • • • • • 
. . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . 
• • • • • • • • • • • • • • • • • • • • • • • • • 
. . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . 
Geogr aphical Distribution 
117 
260 
225 
162 
128 
48 
8 
1 
I t appears that dermatophytosis is well-known in all places 
where there are inquisitive physicians. It is as cosmopolitan 
as it is frequent, and cases have been observed all around the 
world. Crutchfiel~ ha s estimated t hat 80 per cent of the 
populat ion in Galveston, Texas, is effected during the summer 
Charles J. Vlhite, Ibid, 15:387 (April 1927). 
E. D. Crutchfield, Discussion of McGlasson a nd Lehman, 
Texas St a te J. Med . 19:626 (March) 1924. 
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bathing season, and Hazen~ goes as far as to surmise that in 
the southern states practically the entire better class is 
effected. 
The following table shows the increasing incidence for the 
summer months.12f 
Table II 
Incidence in Southern United States 
(Texas) 
Feet and Scalp, Beard, 
Hands Groin Nails, etc. 
J"anuary • • • • • • • 0 0 1 
February • • • • • • 2 0 1 
March • • • • • • • • • 0 0 5 
April ••••••••• 7 0 2 
May 
••••••••••• • 9 0 0 J"une • • • • • • • • • • 15 1 4 
JUly • • • • • • • • • • 13 1 1 
August • • • • • • • • 13 2 4 
September • • • • • 9 1 5 October ••••••• 2 1 2 
November •••••• 4 0 3 
December 
• • • • • • 2 0 0 
Geographical location is important; as already brought out, 
the disease is more prevalent in the southern states and pro-
bably in the tropics, in general, than in colder climates. 
Similarly, the summer season is favorable, but there are many 
exceptions to this in individual cases. 
H. H. Hazen, J". A. M. A. 83: 1123 (October 11) 1924. 
w. B. Sharp, and E. K. Taylor, J". Prev. Med.: 485, 
(November 1928 ). 
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In some cases, ringworm is unilateral. Exacerbation may 
occur several times a year or during the warm season. In these 
cases, certain endogenous factors seem to influence recurrence 
in the same foci. Should conditions change, such as occupation 
or other activities, the foci usually shift and make new areas 
vulnerable to attack corresponding to the new points of irrita-
tion. A number of such instances have come to the author's 
attention.l6/ 
II Exogenous factors, at least as far as a certain large group 
of people are concerned, seem to have no actual existence as 
etiological propensities. For in this group are to be found men 
and women and boys and girls who are subject to recurrences or 
various forms of ringworm who do not indulge in certain athletic 
sports or games where swimming pools, showers, gymnasiums, and 
II 
other public places require barefoot walking. On the other 
hand, many people who patronize such places seem to be immune to l 
the parasite.17/ 
lp.! 
L. F. Schreiber, M. Cp., F.A.A.C., New York, N.Y. 
Marion Sulzberger, Rudolfo L. Baer, Rudolph Hecht, 
Common FUngus Infections of the Feet, Arch. Dermat. & 
Syph. 45: 670-675, (April) 1942 
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CHAPTER III 
JUSTIFICATION 
CHAPTER III 
roSTIFICATION 
The appalling number of cases of athlete's foot in our high 
schools has aroused the interest of the writer and made him con-
scious of the problem. 
II 
1: 
11 The scope of this study, then, is to survey and analyze the 
methods used in thirty secondary high schools to combat athlete's 
foot. The study will cover all students participating in sports 
and physical education. This study is a necessary one, for it 
will supply significant information to: 
1. Physical educators and coaches who, through this paper, 
can compare the means and methods of control of 
athlete's foot in their own schools with others, and, 
possibly, institute better measures. 
2. Schools where preventive measures are lacking. 
3. Schools of Education, particularly teachers of Physical 
Education and coaches of all sports. 
4. School Administrators who are interested in maintaining 
a sound school health program. I 
the II 5. Parent-Teachers' Associations who are concerned with 
health of the school child. 
6. School Physicians who are constantly coming in contact 
with cases of athlete's foot. 
-=---=----
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CHAPTER IV 
THE PROCEDURE 
CHAPTER IV 
THE PROCEDURE 
The information for this study was obtained from the 
Directors of Physical Education, Coaches, and Athletic Directors 
of 30 secondary high schools. 
The quest ionnaire method was not practical, due to the lack 
of interest usually shovm in such a procedure. Therefore, it 
was necessary to interview personally the Directors of Physical 
Education and Coaches of all the schools involved in this s t udy. 
The author felt that a lack of individual information about 
the variou s methods used wa s forthcoming , so an early appeal was l 
de t o many pharmaceutical companies for literature concerning 
their products. 
The author also examined the existing methods used at every 
school included in this study. 
Aft er gathering the necessary data, a deta iled analys is was 
de. Various class ifications of the methods used were com-
piled. Tables and gr aphs were drawn and tabula ted. 
The author feels that the inter pretations, ~ary , and 
conclusions of thi s study may give a good indication of the 
resence or absence of satisfactory means and methods of control 
of athlete's foot within t he 30 secondary high schools. 
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The solution of this problem involves an attempt to angwer 
the following questions: 
1. The number of students participating in physical 
education. 
2. The number of students participating in major sports. 
3. The number of those with athlete's foot. 
4. The use of a method of prevention of athlete's foot. 
5. The name of the method. 
6. The results of the method. 
7. Approximate number of recurring cases in the past year. 
8. Opinions on the most effective method possible. 
9. Opinions of methods likely to be adopted in the schools 
included in the study. 
20 
CHAPTER V 
DATA AND INTERPRETATION 
This chapter is concerned with the data that was compiled 
from the personal interviews conducted in 30 secondary high 
schools. 
The personal interview method proved to be a great success 
because of the many ideas that were interchanged between the 
writer and the persons who were interviewed. 
I' 
21 
CHART I 
A listing of the 30 schools investigated with a 
recording of the number of physical education students 
in each school, the remedies used by each of these 
schools, the cases reported in each school, and the 
percentage of students afflicted. 
22 
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I 
I . 
I ' 
I 
--I 
I 
-
OBARr I 
A listtng of the thirty schoo~s investi~ted . with a recording of the nmnber of physical education I 
s~udents in each school, the ~edies used by each of these schools, the cases reported in each school, 1 
and the percentage of students afflieted. 
I 
I Ntmber ot' Physical I 
I 
I I School Rduca tion Students Me11tod Cases Percentage ~ Amesbury High SChool 515 Tincture of Methiolate 52 ._ .062 I 
Arlington High School 1800 :root Spray 91 .050 
I Beverly High School 96'1 P&da Spray 42 .043 
l Chelsea High School 1413 Pedi-spray '13 .051 I I Liquid 
I 38 .0'10 I I Clinton High School 540 Digitone 
Everett Hish School 1824 Al taco Powder '11 .038. 
Framingham High School 982 cramer's root Powder 52 .052 
Gloucester High School 1051 Hone 101 .095 
Holten High SChool 5'15 Al.taco 31 .055 
I 62 .050 lorth Q.uincy High School 1216 Onox 
I 
I 
I 
I 
-- = 
N 
\..o..) 
I 
I - - I ---- -
-
----
-
• e 
I 
I 
I 
i I 
School Number ot Physical Method Oases Percentage 
Eduoa tion Students 
II 
Lawrence High School 3029 ~naana 181 .058 I 
Leominster High School '121 Foot Bath 43 .058 
I Lexington High School 681 Altaco 28 .041 
Lynn Classical High School 1258 None 98 .O'l'l 
Medford High School 2513 Powde-r 122 
.048 
i 
I :Melrose High School 1028 H.T.H. (Solution) 87 .084 I 
I Needham Righ School &29 root Bath 68 10.8 I 
Newburyport. High School 556 Altaco 43 .0'1'1 
Newton High School 2761 :root Bath 146 .052 
Norwood Kign Sehool 600 None 85 10.5 
Pea body High School '180 1~ Hypochlorite 85 10.8 
~uincy High School 1U6 ODDX 86 .oeo · 
I 
Reading Bigb School 49'1 Sodium Thiosulfate 38 .0'16 I I 
Revere High SChool 1373 Alta co 74 .053 
Rindge Tech High SChool 1562 Cramer's Ointment. 8'1 .055 
salem High School 104'1 FoDDaldehide and Water "-9 .046 
I 
I Wakefield High SChool 862 .Altaco 58 .06'1 
l 
I -
l\) 
~ 
' 
I 
-
-
----
-~ - ---
-
-I 
e e 
i 
I 
I 
Number ot Physical 
School Education Students ltethod Cases Percentage 
Waltham High School 1243 FOot Spray Machine 76 .061 
I Watertown High School 1400 Foot Spray 82 .0158 
I Winthrop High School 442 Peda-spray 22 .049 II 
' I 
~ 
l 
I 
I 
I 
I 
I I I I I - - -i -I l\) 
I \Jl 
I 
l 
-
-
I 
-
-
-
CHART II 
This graph shows the relative success of each of 
the remedies employed by the various schools. It seems 
evident that some remedy is better than none at all. 
However, there has been no consistent improvement as a 
result of the medication attempted. Digitone, HTH, and 
1% Hypochlorite have effected very little. But it is 
difficult to compare these remedies until such time as 
all of them are tried under similar conditions. 
I 
I 
~ 
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• • 8 . 0 0 ..... oc.n...,tn 
Foot Spray II -:r ~-r I I I l f f f ~ I 
ncture of Methiola~e ····~ . - - - ' . ; . . ' . . . . .. 
Peda- Spray 
Digitone 
Cramer's Powder 
Cramer's Ointment 
Onox 
Quinsam 
Altaeo Powder 
Foo~ Bath 
Powder 
H.T.H. 
1% Hypochlorite 
Sodium Thiosulta~e 
Formaldehyde 
None 
[ o··~ 
~ ,_: - ~~:< ··1 '" 
'\;;<oo-' 1-.. - ~L v ~ ;;I - .:.;.t-":Jf··-_· .. . ~J~- -~ ~-~ . ~ . -·-·- .. 
:;,1_ ~-"" _" --l ~- ~--- --~-,~- ~t""--- Jj~ "J ..:. -~ --~ -~ ~--- a....:.~ · ~ ... ot:- - --~ .r ""(/ ~---~~ 
• .._ ~-. ~ ~; _;,· ~IC.i .1 ~-.:·~-
l <i~--1 ~-1 l . 
~ _:;::;;; ~to~ • :.c;.;;. "*" ~..: :. ·-~~~-. ~~.,.: ... _ ~ .-#:. L..P tJJr?~1~- ~r ~ ~ - -1- c-.• --~~ :0.~ 45 .:.:- • ~ .r: -~.;' -~ ..r -- _ ... ~.._~ I 
"' - ~ c ~" . --·. ... . i\1 •• ~ - ")- -~ 
----- ';J/J ~ •• '"; .. ~.::. 
r ~ ;•tc-·"'· - 1 ~" 
,_, ... 
~,.. 
·_ "'J :;..' ~ ~ ,iOJ , -_ ·;:.:r··'=l·---
1 
: - ~ ~ - . . . • . ~ -"'~ .  'i 
---~ ~ . ~ ~ ~ /"1 ~ -
I 
1 
l 
I 
r 
,_-, 'ft ----~~ ~>.,~r~ ,:r~ ~~~1;~1 -~ :·-~~~ ~~-•~ I , ... 
1 
II 
~ 
CD 
I'd 
~ 
0 
CD 
I::S 
tt 
(JQ 
CD 
0 
t; 
0 
I» 
{D 
CD 
{D 
~ 
.... 
~ 
CD 
~ 
.... 
I:' 
if 
~ 
c+ 
.... 
0 
I:' 
g 
~ 
CD 
f 
CD 
~ 
.... 
CD 
Ql 
! 
..... 
0 
~ 
Ql 
0 
~ 
~ 
H 
H 
l\) 
-..J 
CHART III & IV 
These frequency distribution tables reveal the 
average number of cases discovered among these students. 
Although the reported cases total only 6.7%, it seems 
certain that the unreported cases would more than double 
the percentage of those effected. The standard of devia-
tion shows that two-thirds of the scores fall between 
20 and 120 cases in the average group of 1166 students. 
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CRARr III 
F.D. 'nlb1e - Average of Students Investigated 
3062.5 
2937.5 
2812.5 
268'1.5 
2562.5 
243'1.5 
2312.5 
21~.5 
2062.5 
193'7.5 
18-12.5 
1687.5 
1562.5 
1457.5 
1312.5 
ll8'1.5 
1062.5 
937.5 
812.5 
68'1.5 
562.5 
3029-2761-2513-1824-800-1562-1416-1413-1400-1373-1258-1245 
1216-1051-10~7-1028-982-967-862-780-721-681-629-600-576 
540-515-497~ 
:W.dpoin~ .., D FD 
2937.5 3000 1 + 16 16 
2812.5 2875 0 +15 0 
268'1.5 . 2750 1 +1• 14 
2562.5 2625 0 +13 0 
2~'1.5 2500 1 +12 12 
2312.5 23'15 0 +11 0 
218'1.5 2250 0 +10 0 
2062.5 2125 0 + 9 0 
193'1.5 2000 0 "'1" 8 0 
18.12.5 18'15 1 +' ., 1687.5 1750 1 + 6 6 
1562.5 1625 0 + 5 0 
1437.5 1500 1 + 4 4 
1312.5 1375 4 + s 12 
ll8'1.5 1250 3 + 2 6 
1062.5 ll25 0 + 1 0 
93'1.5 1000 5 0 0 
812.5 875 1 - 1 -1 
68'1.5 750 2 - 2 -4 
562..5 625 4 - 3 -12 
43'1.5 500 5 -4 -20 
30 +4() +40 
Median= 1012.5 
Ari tbmetio Ileana = ll66. 25 
. 
I 
l\) 
\0 
CHART IV 
F.D. Table - Incidence of Disease Among Students Investigated 
l8l-l46-l22-l0l-98-9l-87-86-85-82-82-76-74-73-7l-68-63- • 
62-58-52-49-43-43-42-38-32-32-31-28-22 
181~5 
170.5 
159~5 
148.5 
137.5 
126.5 
115~5 
104.5 
93~5 
82.5 
71.5 
60~5 
49.5 
38~5 
27.5 
" 
MIDPOINT F 
170.5 176 1 
159.5 165 0 
148.5 154 0 
137~5 143 1 
126.5 132 0 
115.5 121 l 
104.5 110 0 
93.5 99 2 
82.5 88 5 
71~5 77 4 
60.5 66 4 
49.5 55 2 
38.5 44 4 
27~5 33 5 
16.5 22 1 
30 
Median .. 68. 75 
Ari tbmetio !leans = 10.77 
Standard of Deviation=- 50.38 
D FD FD 'l. 
+10 + 10 100 
-+ 9 0 0 
+ 8 0 0 
-1- 7 0 49 
"'- 6 + 7 0 
+ 5 0 26 
+ 4 + 5 0 
+ 3 0 36 
~ 2 + 6 100 
+ 1+2 + 10 16 
0 + 4 0 
- 1 0 4 
- 2-29 - 2 64 
- 3 - 8 225 
- 4 -15 16 
+ 13 635 
'-'> 
0 
CHART V & VI 
These diagrams are self-explanatory. Both charts 
represent figures already analyzed. But they present 
a picture of the varied sizes of the student groups 
studied, and of the variation in the number of cases 
discovered in these student groups. The chart on page 
32 reveals that the majority or schools report from 
30 to 105 cases. 
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CHART V 
This Chart Represents the Number ot Physical Education Students 
(35.281) in the (30) Schools Studied 
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CHART VI 
Oases of Disease in Schools Studied (2049) 
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CHART VII 
This table indicates the individual success that 
each of the 30 schools has had with the 15 remedies 
employed. The highest incidence of the disease, as 
is evident from the table, is found in schools where 
no remedy is employed. The percentages following Altaco 
and Foot Spray prove that there has been no consistent 
success with any of these remedies. 
I' 
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CHART VII 
Percentage ct Cases and Remedy Used 
Tincture of Yethiolate .062 
Foot Spray .05 .043 .061 .058 .049 
Dedi-Spray Liquid .051 
Digitone .07 
A1taoo .038 .053 .041 .077 .053 . 067 
Cramei's .Powder ~052 
None .095 .077 10.5 
On ox . .o5 .06 
Quina ana ' .058 
Foot Bath .o58 10.8 .052 
Powder .048 
H.T.He ~084 . , 
1% Hypochlorite .108 
Sodium Thiosulphate .076 ! I 
Cramer's Ointment .055 
Formaldehyde .046 I 
! ~ 
CHART VIII 
In this table the number of students has been 
broken down according to the various curative met hods 
employed. The bar graph on page 27pictures the results 
of this summation. It is evident from the table that 
the percentages are low among those trying Formaldehyde 
and Powder. But the writer feels that the number of 
students in the schools trying these remedies is too 
small to draw any valid conclusions. However, it would 
be interesting to try these remedies among larger groups 
to determine the consistency of the results here indica-
ted. 
36 
I 
I 
METHOD 
Al taco Powder 
Cramers Ointment 
Cramera Powder 
Digitone 
Foot Spray 
Foot Bath 
Formaldehyde 
H.T.He 
1% Hypochlorite 
None 
On ox 
Peda-Spray Dquid 
Powder 
Quina ana. 
Sodiumthiosulphate 
Tincture of Methiolate 
CHART VIII 
NUMBER OF 
STUDENTS 
5871 
1562 
983 
540 
5852 
4111 
1047 
1028 
780 
2009 
2632 
1413 
2513 
3029 
497 
515 
.. 
PERCENTAGE OF 
CASES 
.o7 
.055 
.052 
.07 
~053 
.063 
.046 
.084 
10~8 
.091 
~057 
.051 
~048 
.o58 
~076 
.062 
'-" 
.....:J 
CHAPTER VI 
RESULTS 
CHAPTER VI 
RESULTS 
None of the methods employed has enjoyed universal success. 
However, all these methods have, at least, controlled the 
disease. Where no remedy has been employed, the incidence of 
the disease is greatest. Statistics fail to show any adequate 
remedy employed by any school. Therefore, there is a definite 
need for research and experimentation to discover such a remedy. 
1. The total number of students involved in this study 
is 35,281. 
2. The total number of cases of athlete's foot is 2049. 
3. The percentage of cases from 35,281 students is .058. 
This shows that between 5 percent and 6 percent of high 
school students participating in sports and physical education 
are effected with athlete's foot. 
All the cases of athlete's foot were diagnosed by the 
school physician. Every student was forbidden to take part in 
any school activity until the infection was cleared up and 
passed by the school doctor. 
CHAPTER VII 
SUMMARY .AND CONCLUSIONS 
CHAPTER VII 
SUMMARY AND CONCLUSIONS 
1. Despite the ract that dermatophytosis, a fungus infection, 
has been the cause of harassing disco~ort among students 
participating in activities of physical education, it is a 
most unfortunate fact that many schools have not attempted 
to combat this disease by preventive measures. 
2. A species of fungus is responsible for athlete's foot, a 
disease Which can be recognized usually by itching between 
the toes, the formation and rupture of blisters, and the 
exposure of raw flesh. The fungus grows best in dark, moist 
places, such as may be found in locker rooms, shower rooms, 
and gymnasium floors. 
3. The ract that many schools have done nothing about the pre-
11 vention of this disease has been largely responsible for its 
Ill reaching almost epidemic proportions. 
4. Medical examinations for induction into the armed service, 
as well as examinations for admission to colleges, have in-
dicated that athlete's foot has been detected on over half 
of the American public. 
5. A thorough knowledge of what the fungi are and conditions 
11 under '~ich they grow should be made available to public 
I 
health authorities, who should in turn make this knowledge 
available to persons who are responsible for the health of 
I 
u 
I ~ 
all persons whose sports activities form a major part of 
their curriculum. 
6 . Persons who frequent swimming pools, shower rooms, locker 
rooms, and gymnasiums, should take necessary precautions to 
avoid infection, such as using a disinfectant toot bath, [j 
drying feet thoroughly between the toes, using one's own 
towel, slippers, and shoes. 
7. Etiological factors lie elsewhere for persons who indulge 
in outdoor sports without manifestation of the active phases 
I 
of the fungi. Because pathogenic fungi are carried by all II 
adults in dormant forms on certain parts of the feet, it is il 
possible, in the event that trigger factors temporarily II 
lower the person's resistance, the disease becomes active in 
such a person. 
8. Opinions regarding the contagiousness of fungus infections 
are divided, the more popular one being the belief in an 
endogenous etiology. The two popular causes of infection 
are (1) new exposures, and (2) host resistance. 
9. Contagiousness of the fungi is laid to mass participation 
in sports in which footwear is removed at certain times, 
but the facts do not bear out this hypothesis. This is true 
of children at school, adults at play, as well as applying 
to the family bathtub. 
10. Personal observation and experimentation with methods of 
treatment of athlete's foot should be employed. 
---~ ~ 
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12. 
r 
Investigations concerning actual methods employed in 
various high schools should also be carried out. 
This bears out the opinion that only when an athlete or a 
student of physical education becomes susceptible at cer-
tain times under certain conditions to his own germs do 
the microorganisms produce dermatophytosis; otherwise they 
remain in a quiescent state. 
Little heed should be paid to exogenous factors as a source 
of infection, thus erasing fears of being "unclean." 
Therefore, each school, through coordinating group activi-
ties, should strive then to amass sufficient information 
on fungus infections to enlighten the proper authorities on 
possible means and methods of precautionary measures, and II 
to formulate specific rules of sanitation which will lessen 
considerable, if not eliminate entirely, the discomfort of 
athlete's foot. 
CHAPTER VIII 
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CHAPTER VIII 
RECOMMENDATIONS 
Floors of locker-rooms, shower rooms, dressing rooms, and 
locker room benches, should be thoroughly scrubbed and 
treated with a disinfectant at least once a day. 
Footbaths have proven to be of negligible value. 
Each pupil should provide himself with wooden clogs or 
11 sandals. These should be worn to and from the shower. 
4. Clean towels should be supplied to each individual every 
day. 
5. Proper techniques in drying between the toes, arms, buttocks 
and groins should be applied. 
7. 
The idea of self-medication with different fungicides is 
dangerous, unless it has been prescribed by a doctor. 
Any visible evidence of athlete's foot on an individual 
should be acted upon immediately. The person should be kept 
out of the locker room and shower areas until the symptoms 
disappear. 
B. It is recommended that "infected people" should see the 
school nurse or physician immediately and get the condition 
cleared up. 
9. Supporters, stockings, and undershirts should be changed 
11 daily. This would destroy any fungi that may be present. 
10. A recommended powder should be put in shoes to prevent re-
T infection. 
I 
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1 
Borrowing of towels from other individuals should be dis-
couraged. 
2. The best method of getting rid of infected surroundings is 
to provide conditions directly opposite to those in which 
the fungi thrive. 
3. Keeping floors dry and sunning them, if possible, are two 
effective measures; sunlight especially is a deadly toe ot 
the fungi. 
4. Spraying or washing floors with disinfectant s also helps 
to reduce the hazard. 
5. Persons who have recovered from the infection either should 
throw away t heir shoes and hose, or see that the a rticles 
are disinfected thoroughly before brought into contact with 
the body; otherwise the feet may become infected again. 
6. The fungus or fungi causing the disease of athlete's foot 
are to be round in the following places: 
1. Shower rooms and dressing rooms. 
2. Floors of locker rooms. 
3 . Shoes and stockings. 
4. Athletic equipment. 
5. Supporters {jock straps). 
6. Towels. 
7. Chairs, locker room benches, and tables. 
45 
These areas have to be attacked rirst if the disease is 
going to be brought under control. Very little good is derived 
rrom curing an infection on the body without, at the same time, 
destroying the fUngi in the shoes and hose. On the other hand, 
ery little success is achieved by the custodian in keeping the 
floors clean, unless physical education inst ructors, nurses, and 
physicians use every means to clear up the fUngi on the body, or 
in shoes and stockings. 
APPENDIX A 
DEFJNITION OF TERMS 
CffiCINATA 
CUTANEOUS 
. . . . . . . . . 
......... 
DEFINITION OF TERMS 
ring shaped. 
effecting the skin. 
DERMATOPHYTOSIS ••• athlete's foot (a skin disease) 
ECZEMATOID •••••••• an inflammatory disease of the skin attende 
with itching and the exudation of serous 
matter. 
ENDOGENOUS • • • • • • • • growing or proceeding from 'rlthin; origi-
nating within. 
ETIOLOGY •••••••••• the study of the causes of diseases. 
EVANESCENT •••••••• tending to vanish like vapor; delicate and 
quickly passing away. 
EXACERBATION • • • • • • to increase the bitterness or violence of 
disease. 
EXOGENOUS •••• : •••• originating from external causes. 
FUNGICIDAL •••••••• an agent, such as a spray or dust used for 
destroying fungus. 
INGUINAL •••••••••• relating to, or in the region of, the groin. 
METASTASIS • • • • • • • • transference of a disease from one part of 
the body to another. 
'I 
MYCOTIC ••••••••••• the presence of parasitic fungi in or on any 
part of the body. 
PATHOGENIC •••••••• disease producing. 
PROPHYLACTIC •••••• defending or protecting fromdisease pre-
ventitive; preservative. 
PSYCHOSO:MATIC 
~ICINE ••••••• the application of the principles of 
psychology in the study and treatment of 
physical diseases. 
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APPENDIX B 
LIST OF CONTRIBUTORS 
-
LIST OF COACHES, PHYSICAL EDUCATORS, AND ATHLETIC 
DIRECTORS CONTRIBUTING TO 'IHIS STUDY 
Edward E. Abell 
Director of Physical Education 
Lexington High School 
Lexington, Massachusetts 
James E. Burke 
Athletic Director 
Peabody High School 
Peabody, Massachusetts 
Charles B. Broderick 
Director of Athletics 
Leominster High School 
Leominster, Massachusetts 
Joseph F. M. Caffrey 
Director of Athletics 
Clinton High School 
Clinton, Massachusetts 
Earle w. Compton 
Director of Physical Education 
Wakefield High School 
Wakefield, Massachusetts 
Gordon B. Conner 
Director of Athletics 
Winthrop High School 
Winthrop, Massachusetts 
Joseph Crowley 
Football Coach 
Reading High School 
Reading, Massachusetts 
John H. Dawes 
Director of Athletics 
Framingham High School 
Framingham, Massachusetts 
Mark Devlin 
Athletic Director 
Lawrence, Massachusetts 
Charles Dolan 
Faculty Manager 
Salem High School 
Salem, Massachusetts 
John A. Donahue 
Football Coach 
North Quincy High School 
North Quincy, Massachusetts 
Jack Fisher 
Football Coach 
Waltham High School 
Waltham, Massachusetts 
Fred L. Fost 
Faculty Manager 
Needham High School 
Needham, Massachusetts 
Edward P. Galligan 
Football Coach 
Rindge Tech High School 
Cambridge, Massachusetts 
David R. Gavin 
Football Coach 
Melrose High School 
Melrose, Massachusetts 
Dinny Gildea 
Athletic Direct or 
Everett High School 
Everett, Massachusetts 
II 
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Edward c. Lambert 
Physical Education Instructor 
Boston Latin High School 
Boston, Massachusetts 
Munroe MacLean 
Director of Physical Education 
Quincy High School 
Quincy, Massachusetts 
Henry McCarthy 
Football Coach 
Chelsea High School 
Chelsea, Massachusetts 
Joseph M. M.lrphy 
Faculty Manager 
Medford High School 
Medford, Massachusetts 
Thomas O'Donnell 
Director of Athletics 
Newburyport High School 
Newburyport, Massachusetts 
Mel Palombo 
Director of Physical Education 
Lynn Classical High School 
LYnn, Massachusetts 
Norman C. Ross 
Football Coach 
Gloucester High School 
Gloucester, Massachusetts 
~ -r"n \lntvPr•,!l)' 
-houl of Edu -
Richard Sanborn 
Faculty Manager 
Newton High School 
Newton, Massachusetts 
Andrew Sca:rati 
Director of Athletics 
Norwood High School 
Norwood, Massachusetts 
Anthony D. Tassinari 
Athletic Director 
Amesbury High School 
Amesbury, Massachusetts 
Henry Toczylowski 
Football Coach 
Arlington High School 
Arlington, Massachusetts 
Charles A. Walsh 
Football Coach 
Beverly High School 
Beverly, Massachusetts 
Charles D. Vye 
Director of Physical Education 
Holten High School 
Danvers, Massachusetts 
Joseph Zeno 
Director of Physical Education 
Watertown High School 
Watertown, Massachusetts 
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